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[DESCRIPTION]

[Title of Invention]

IMAGE CODING METHOD, IMAGE DECODING METHOD, IMAGE
CODING APPARATUS, IMAGE DECODING APPARATUS, AND IMAGE
CODING AND DECODING APPARATUS

[Technical Fieid]

[0001]

The present invention relates to image coding methods of
coding an image on a per block basis and image decoding methods of
decoding an image on a per block basis,

[Background Art]
[0002]

Non-Patent Literature (NPL) 1 discloses a technique relating to
an image coding method of coding an image (including a moving
picture) on a per block basis and an image decoding method of
decoding an image on a per block basis,

[Citation List]

[Patent Literature]

[0003]

[NPL 1] ISO/IEC 14496-10 "MPEG-4 Part10 Advanced Video Coding”
[Summary of Invention]

[Technical Problem]

[0004]

However, some conventional image coding methods and image
decoding methods include inefficient processes.

[0005]
Thus, embodiments of the present invention provides an

image coding method of efficiently coding an image, and an image
decoding method of efficiently decoding an image.

[Solution to Problem]

[0006]
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According to a first aspect of the present invention, there is

provided an image coding method of coding an imaage on a per coding

unit basis, the method comprising: applving a frequency transform to

iuminance data and chrominance data of transform units in the

coding unit including predetermined blocks each corresponding to

one or more of the transform units: and coding the luminance data

and the chrominance data fo which the freguency transform has been

applied to generate g bitstream in which the luminance data and the

chrominance data are grouped on a per predetermined block basis,

i0006a]

According to a second aspect of the presentinvention, there is

provided an image coding apparatus which codes an imaage on a ner

coding  unit basis, the image coding apparatus comprising: 2

frequency transform unit configureg to apply a freauency transform

to luminance data and chrominance data of transform units in the

coding unit including predetermined blocks each corresponding 1o

one or mare of the transform units: and a coder which codes the

luminance data and the chrominance data to which the freguency

transform has been applied to generate a bitstream in which the

iuminance data and the chrominance dats are agrouped on a per

predetermined block basis.
[0007]
These general and specific aspects may be implemented using

a system, an apparatus, an integrated circuit, a computer program,
or a non-transitory computer-readable recording medium such as a
CD-ROM, or any combination of systems, apparatuses, methods,
integrated circuits, computer programs, or computer-readable
recording media.
[Advantageous Effects of Invention]
[0008]
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The image coding method and the image decoding method
according to embodiments of the present invention provide a method

of efficiently coding or decoding an image.
[Brief Description of Drawings]
[0009]
[FIG. 1]

FIG. 1 illustrates a conventional bitstream.
[FIG. 2] ,

FIG. 2 is a block diagram illustrating a configuration of the
image coding apparatus according to the first embodiment.
[FIG. 3]

FIG. 3 illustrates the bitstream according to the first
embodiment.
[FIG. 4]

FIG. 4 is a flow chart illustrating the coding operation
according to the first embodiment.
[FIG. 5]

FIG. 5 illustrates the bitstream according to a variation of the
first embodiment.
[FIG. 6]

FIG. 6 is a flow chart illustrating the coding operation
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[CLAIMS]
[Claim 1]

An image coding method of coding an image on a : ceding
unit basis, the method comprising: _ :

applying a frequency transform to iuminan data and
chrominance data of transform units in the codiﬂgunit including
predatermined blocks each corresponding to one/or more of the
transform units; and /

coding the luminance data and the chromifance data to which
the freguency transform has been applied to gesata a bitstream in
which the luminance data and the chrominan data are grouped on
a per predetermined block basis.

[Claim 2] ‘
The image coding method according to Claim 1,
wherein each of the predeteined blocks corresponds to
transform units in a block of a predefermined size, or to a transform
unit of a size greater than or equato the predetermined size, and
in the coding, the iuméﬂam data and the chrominance data
are coded to generate the bitstrgam in which the luminance data and
the chrominance data are grped on a per predetermined biock

basis.

[Claim 3]
The image coding 4 ethod according to Claim 1 or 2,
wherein in the agplying:
the frequency ansfo-rm. s applied to the luminance data on a
per transform unit sis;
when a t{;tanumber of pixels of the chrominance data and a
total number of B eis of the luminance data are equal, the freguency
transform is applied to the chrominance data on a per transform unit
basis; and | "
when fhe total number of pixels of the chrominance data is iess
than the number of pixels of the tluminance data, the frequency
transformyis applied to the chrominance data on a per predetermined
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biock basis.

[Claim 4]

The image coding method according to any one of Clagms 1 to
3,

wherein in the applying, from among the chrominahce data of
the transform units in the coding unit, chrominance dataof transform
units in a block of & size that is smaller than r eqgual to the
predetermined size is combined, and the frequey transform is
applied to the combined chrominance data one frequency
transform.

[Ciaim 5]
The image coding method accordingAoc any one of Claims 1 to
4' /
wherein in the applying, when aize of one of the transform
units is a predetermined smatiest ~ and in the transform unit a
total number of pixels of chmmiﬂce data is less than a total
number of pixels of luminance a-:-, from among the chrominance
e

data of the transform units in coding unit, chrominance data of

transform units in a block inclding the transform unit is combined,
and the frequency transform fs applied to the combined chrominance

data in one frequency trangform.

[Claim 6]
The image c:od-ig method according to any one of Ciaims 1 to

5, /
wherein in the coding, luminance data and chrominance data

of transform unifs in one of the predetermined blocks are coded to

generate the r in which, in the predetermined block, the

chrommanceata of all the transform units follows the luminance

data of all transform units,

[Claim 7]

/The image coding method according to Claim 1 or 2,
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wherein each of the predetermined blocks corresponds/ to
transform units in a block of a predetermined size, or to a transform
unit of a size greater than or egual to the predetermined séz

in the applying, the frequency transform is applied to the
luminance data and the chrominance data on a per transform unit
basis, and ,

in the coding, the luminance data and the chrophinance data
are coded to generate the bitstream in which the lumigfance data and
the chrominance data are grouped on a per predétermined block

hasis,

[Ciaim 8]

The image coding method according tC[aim 1,

wherein each of the predetermined Alocks corresponds to a
different one of the transform units, '

in the applying, the freguency ansfcrm is applied to the
luminance data and the chrominance Mata on a per transform unit
basis, and '

in the coding, the tuminancg data and the chrominance data
are coded to generate the bitstream in which the luminance data and

the chrominance data are grouged on a per transform unit basis.

[Claim 9] _

An image decoding fmethod of deceding an image on a per
coding unit basis, the method comprising:

decoding luminagce data and chrominance data of transform
units in the coding/ unit including predetermined blocks each
corresponding to 0 - cr more of the transform units, the decoding
including obtainin a bitstream, and the luminance data and the
chrominance data being data to which a frequency transform has
been applied ayd which has been coded and grouped in the bitstream
on a per predetermined block basis; and

applying an inverse freguency transform fo the decoded
iuminancata and the decoded chrominance data.

-67 -
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[Claim 10}

The image decoding method according to Claim 9,

wherein each of the predetermined biocks corresponds to
transform units in a biock of a predetermined size, or o a tragsform
unit of a size greater than or equal to the predetermined size, and

in the decoding, the bitstream in which the Iummamcata and
the chrominance data are grouped on a per predeter ned biock
basis is obtained, and the luminance data and the chrominance data
are decoded. /

[Claim 11] _.
The image decoding method according to @laim 9 or 10,
wherein in the applying: |
the inverse frequency transform is applied to the luminance
data on a per transform unit basis; __
when a total number of pixels of thchmminanca data and a
total number of pixels of the luminance r are egual, the inverse
frequency transform is appliad to the fchrominance data on a per
transform unit basis; and "

when the total number of pixelg of the chrominance data is less
than the total number of pixels of/the luminance data, the inverse
frequency transform is applied the chrominance data on a per
predetermined block basis. '

[Claim 12}

The image decoding, nethod according to any one of Claims 9
to 11,

wherein in the a"'piying, the inverse frequency transform is
applied te, from among the chrominance data of the transform units
in the coding unit, c rominance data of transform units in a block of
a size that is smal : than or equal toc the predetermined size in one

inverse frequency transform.

[Claim 13]

The irffage decoding method according to any one of Claims §
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to 12,

wherein in the applying, when a size of one of the transgform
units is a predetermined smallest size and in the transforny unit a
total number of pixeis of the chrominance data is less thah a total
number of pixels of the iuminance data, the inverse requency
transform is applied to, from among the chrommanceata of the
transform units in the coding unit, chrominance dataf transform
units in a block including the transform unit in one mrse frequency
transform. /

[Claim 14]

The image decoding method according t¢g any one of Claims S
to 13, /

wherein in the decoding, the bitstrearn is obtained in which, in
one of the predetermined blocks, chromindnce data of all transform
units follows {uminance data of all theg transform units, and the
luminance data and the chrominance -- of the transform units in
the predetermined block are decoded/

[Claim 15}
The image decoding methdd according to Claim 9 or 10,
wherein each of the prédetermined blocks corresponds to
transform units in a block of redetermined size, or to a transform

unit of a size greater than o " equal to the predetermined size,

the luminance data/and the chrominance data on a per transform unit
basis.

[Claim 18]
The indage decoding method according to Claim 9,

wherkin each of the predetermined blocks corresponds to a
- 69 -
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different one of the transform units,

in the decoding, the bitstream in which the luminance/data and
the chrominance data are grouped on a per transform udit basis is
obtained, and the luminance data and the chrominan e data are
decoded, and |

in the applying, the inverse frequency transfoym is appiied to
the luminance data and the chrominance data on a pér transform unit

basis.

[Claim 17]

An image coding apparatus which codes an image on a per
coding unit basis, the image coding apparafus comprising:

a freguency transform unit configyred to apply a freguency
transform to luminance data and chrominance data of transform
units in the coding unift including /predetermined blocks each
corresponding to one or more of the Lransform units; and

a coder which codes the lumjhance data and the chrominance
data to which the frequency transform has been applied to generate
& bitstream in which the luminafice data and the chrominance data

are grouped on a per predetermined biock basis.

[Claim 18]
An image decoding/apparatus which decodes an image on a
per coding unit basis, thé image decoding apparatus comprising:

a decoder whiclf (i) cbtains a bitstream in which freguency

transformed and codéd luminance data and chrominance data are

grouped on a per ede%:ermmed biock basis, and (i} decodes the
fuminance data apld the chrominance data of transform units in the
coding unit incl mg predetermined blocks each corresponding to
one or more of/ the transform units; and

an invse frequency transform unit configured to apply an
inverse freg ency transform to the decoded iuminance data and the
decoded chrominance data.
{Claim/191

‘ - 70 -



10

20

An image coding and decoding apparatus comprising:

an image coding apparatus which codes an image on/a per
coding unit basis; and

an image decoding apparatus which decodes an imgge a per
coding unit basis,

wherein the image coding apparatus includes:

a freguency transform unit configured to appl¥ a frequency
transform to luminance data and chrominance dafa of transform
units in the coding unit including predetermifded blocks each
corresponding to one or more of the transform its; and

a coder which codes the luminance data And the chrominance
data to which the freguency transform has beén applied to generate
a bitstream in which the luminance data and the chrominance data
are grouped on a per predetermined block/ basis, and

the image decoding apparatus incfudes:

a decoder which (i) obtains a bitstream in which freguency
transformead and ccded luminance data and chrominance data are
grouped on a per predetermined bfock basis, and (ii) decodes the
luminance data and the chrominagfice data of transform units in the
coding unit including predetermiined blocks sach corresponding to
one or more of the transform ¢nits; and

an inverse frequency Aransform unit configured to apply an
inverse frequency transform to the decoded luminance data and the
decoded chrominance da

-7 -
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CLAIMS

1. An image coding method of coding an image on a per coding
unit basis, the method comprising:

applving a frequency transform to luminance data and
chrominance data of transform units in the coding unit including
predetermined blocks each corresponding to one or more of the
transform units; and

coding the luminance data and the chrominance data to which
the freguency transform has been applied to generate a bitstream in
which the luminance data and the chrominance data are grouped on a
per predetermined block basis.

2. An image coding apparatus which codes an image on a per
coding unit basis, the image coding apparatus comprising:

a frequency transform unit configured to apply a frequency
transform to luminance data and chrominance data of transform units
in the coding unit including predetermined biocks each corresponding
to one or more of the transform units; and

a coder which codes the luminance data and the chrominance
data to which the frequency transform has been applied to generate a
bitstream in which the luminance data and the chrominance data are
grouped on a per predetermined block basis.
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